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AUTHOR: Baum, B. A. (Sverdlovsk); Gel'd, P. V. (8verdlovek) ; Suchil'nikov, §. I.
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TITLE: The electrical conductivity of chromium, silicon, and chromium,disilicide in
the solid and 1iquid etates

'SOURCE: AN SSSR. 1Izv. Metallurgiya { gornoye delo, no. 2, 1964, 149-155
TOPIC TAGS: silicide, chromium, silicon, valent state, KM-1 silicon

ABSTRACT: The authors investigated the electroconductivity of phase components of

the chromfum-silicon system in which the properties, especially in a 1iquid state,
have not been adequately studied. Measurements were made within ranges of 5=1925°C
for chromium, 700-1830°C for silicom, and 15-1881°C for CrSi,. Measurement results
are presented in gughn. The authors found that a specific resistance of electro-
lytic chromium at 20 C was 14.1 p)/cm and rapidly {ncreased with temperaturs, reach-
ing 145.5 uQ at 1800°C. This differed somavhat from previous results. The tempera<
ture dependence of the electroconductivity of pure silicon agreed quite well with
previous data. . Chromium disilicide has an electroconductivity in & solid state B
.which changes with the temperature according to the extreme lew, reaching & ninimum
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fneﬂr 385%. In addition, the stable parameters of the proper conductivity of di-
8ilicide (AE=0.92 oV) 1s obtained at temperatures somevhat exceeding 385°C (for
‘'which AE=0). The discontinuous imcrease of electroconductivity observed at.the malte
ing point of CrSij showad that its transition in the liquid state was accompanied by
‘substantial change in the nature of interparticle interaction. Obviously transfor-
mation of the homeopolar bonds into metallic bonds occurred; i.e., processes similar
to those observed in the melting of a number of semiconductors (Ce » $1, Si-Ge) and
‘semimetals (Bi, Sb, Bi-Sb). The limited interval of the temperatures studied did
;not permit the completion of this process to be-detected. However, in all the tem=
.peratures studied, the electrocomductivity of chremium disilicide was considerably
iless (appx. 3 times) than 0 of the fused components and could be examined as an in-:
dication of its retention ¢f adequately-stable quasi-molecular groups (Cr-8i or {
§1-Cr-S1). From this viewpoint, 1iquid chromium sflicides are in many wveys reminis-
cent of silicides of other tremsitional metals (Mn, Yo, Co). Orig. art. hass 3
figures and &4 formulas, ©
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TITLE: Self-diffusiop of niobium in monocrystalhno and fused samples
r{ 2.7 '8
SOURCE: AN 8SSR., Izvestiya. Metallurgiya i gornoye delo, no. 5, 1964, 137-

141
TOPIC TAGS niobium, self dm'usion diffusion rate, diffusion coefficient, mono- .. . .

ABSTRACT: 'The characteristic mass dift'ucnon in niobium monocrystals and in

fused metallic niobium samples tagged with Nb 95 was determined by removing

layers and measuring the integral activity of the remaining sample. X-rays show-

© ed the diffusion layer was monophased and contained an insignificant amount of SR
impurities, Thore was little difference between the diffusion coefficients for the
monocrystalline and the fuged saraples. D changed with temperature according to

one of the following relationships:

¥ 115000
Dib.ap =49 » ex)(- —__-~)
N5, AG I o

or DXy =17. exp(
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" The enerpy of activaiion of the difiusion process in these compact samples was
calculated: E = 110-115 kcal/g. at. The corresponding values for powdered Nb
samples were determined earlier (Gel'd, P. V,, Lyubimov, V. D,, Izv. AN SSSR
OTN, Metallurgia i tophva 1961, No 6, 119):

81
DNEPOI'OUS = 5 10 exp( - !{1\ ) and E = 84 kCﬂ.l/f’ at.

~Thus the coefficient of diffusion is dependent on 1 the structure of the niobfum. -
. ""The authors are very thankful to Drs. K. Schlaubitz and E._Rexer (Ingtitute of
Apolied Physics of Pure Materialy, ‘Dresden) for supplying the niobium mono-

crystals. " Orig. art, has: 3 figures, 5 equations and 1 table.
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increasing temperatures lowered the parameters of austenite perzegbility, as calcu-
lated, from the high-temperature sections of the polytherm to values vhich approxi-
mated those calculated fxom the low-temperature scctions. In order to obtain data
which would supplement earlier studies of the imperfcctions accounting for the

- anomalous changes in hydrogen permeability, the authors investigated the recovered

hardness during a 30-minute annealing of 10 x 10 x 2.5 specimens reduced by 27%.

At 500 C hardness was recovered by 164 and activation energy of permeability by
32%. The authors conclude that the recovery of diffusion characteristics occurs

" within a lower temperature range than tne recovery of hardness. Hydrogen perce-

. ability paremeters, as affected by plastic deformation end annealing, have an

" exponential relationship p, = expt analogous to that determined in earlier stulies .

- for phase -hardened austeni%e. Experimental results are explained in the 1ight of
an earlier theory on crystal lattice imperfections which affect diffusion by en=-

_ training hydrogen and making migration in their vicinity difficult. Orig. axte
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TITLE: Topwgraphy of vacanclgggin transition metal. carbides of <
groups IV and V with NaCl structure oY) *1

SOURCE : Zhﬁrnal strukturnoy khimii, v. 5, no. 4, 1964, 576-582

- TOPIC TAGS: transition metal carbide, vacancy, c¢rystal lattice,

. deflect stiucture, crystal defect, carbido .

- ABSTRACT: The purpose of this article is to investigate in greater

- detail the structural characteristics of carbides of transition
group IV metals of the type Me(IV)C, and of group V metals of the
type Me(V) and specifically the space distribution of vacancies
in them. (fl the basis of the model in which the valence of C atoms
in cubic carbides of transition metals of groups IV and V is always
satisfied by the metal atoms surrounding them it is shown that the
formation of vacancies in carbon sublattice MeC, increases the num-
ber of electrons of the unscreened Me-Me bonds Which pass through
the C defect. Assuming that 1/3 of the electrons of unscreened Me~
éﬂi’b§7ds are localized in the vacancies the article considers their
ar 2 .
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~ space distribution. It was determined that within homogeneity

" regions of VC, and NbC the adjacent distribution of C vacancies is
less probable than in fle(IV)C_, although even in the latter compounds
" it is unfavorable energywise.x A comparison of Me-Me distances in
defect lattices of carbides, with parameters calculated on the basis
of the number of electrons in the Me-Me bond, along with the data

on space distribution of vacancies enable the explanatjon of the
positions of the lower stability boundary of vanadium>fnd niobium -
carbides (approximately Me(V)C 0) and the reasons for the struciur-
al stability of Me(IV)C carbiuéz with large defect structures of

the carbon sublattice which extends down to Me(IV)C .
_has: 2 tables and 3 figures. 0.30

Orig. art.
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 pyrLS: Area of homogenelly and structure of the hexagonal betae
phase of the .Fe-Ge system

' SOURCE: Zhurnal neorgenicheskoy whimii, v. 9, no. 1, 1964, 140146

- 70PIC TAGS: iron germanium systenm, beta-phase, X-Xay analysis,
: thermal analysis, metallographlc analysls, crystal struoture,
: lattice structure

© ABSTRACT: The temperature-conccntratlon area of homeogenelty of

- the hexagonal veta-phase of the Fe-Ge system was defined by x=-ray,

. pmetallographioc and thermal analyses (£ig. 1). The affect of conm-

- position on the parameters of the lattice of Fep, .G, (y is moxe
than 0 and x 18 elther more or 1less than 0) was s%ud e& (£ig. 2).

 From %hese and densitometric results 1t vas egtablished that the
beta~-phase 18 & solid solution, the manner of flling the elementary
cell changing with composition: when Fe content 18 less than 62.5%

. golution occurs by "4ntroduction and. substitution"; when Fe 45 nmore
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..than 62.5%, by "1;1troduction and subtraction"; and only w
%Gy hen Pe =
: gi.ggeigathgtpléa:e ﬁogmeg in which part of the Fe atomg are embedded
ca etranedral interstices. Orig. art. : T
: 4 Pigures and 1 Equation. §: 8Tt. has: 3 Tadles,
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iAUTiIOR: Dubrovskaya, L. Be; Shveykin, G. P.; Gel'd, P. Ve

" CTTIE: The Ta-Ta sub 2 0 sub 5 systen .

| SQURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 5, 1964, 1182-1186

TOPIC TAGS: Ta Ta sub 2 O sub 5 gystem, lover tantalum oxide, tantalun pentoxide, *

sintering, metallothermal reduction, carbon reduction, high temperature Ta sub 2
-0 sub 5, low temperature modification Ta sub 2 O sub 5, tantalua carbide, tantalumd !

| oxychloride .

" ABSTRACT: The preparation of lower tantalum oxides was attempted by reduction of !
Ta O_ with carbon, by fusion with Ta and by sintering with tantalum hydride. !
x-§a§ analysis of the metallothermal and carbon reduction products of 'I‘ngo f
indicated the absence of any Jower oxides in the Ta-T 0. system above 1 550

Sintering with tantalum bydride at 1560 gave the higha%egpemture modification ,
i of Ta.205 ard a s0lid solution of oxygen in tentalum. Carbon reduction at 1700C ‘
results in the product consisting of Tﬁo and TasC, formed through the inter- '
el e P oxychloride TaxC,0, which ie mors stable belov 1700C. Metalles
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't graphic and x-ray analyses of tantalun melts with oxygen showed the Ta<O systea
' has a simple eutectic fusioa diagram with the eutectic point approximating the
" empirical "fe0" composition. Somples prepared by additional annealing for 500
" hours at 1050C in a sealed quartz ampoule and subsequent water quenching did not ]
' show any changes in the phase structure. The high temperature modificatiocn of ;
: TL\EO was readily converted to the low-temperature modification by aanealing :
i be og 1320C, but the low temperature could not be converted to the high temperature
modification even on heating to fusion. Orig. art. has: 1 figure and 1 tabls. i
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o ‘oton

ies of austenite and the parameters of
iny=-¢=7 conver~

hase cold hardening

‘ gOURCE: Firika metallov { metallovdeneiye, vol. 17, no. 3, 1964, 469-470
v ;
- pOPIC TAGSS sustenite, hydrogen permesbility, mechanical properties, phase cold
,hnrdening, g€ 7 conversion

o1d hardening in

e shown that phase ¢
d the pre-

the activation energy an
tration in manganese austenite.

* ABSTRACT: In a previous paper, the authors hav
€ conversion increases gubstantially
U ltiplier of the process of hydrogen pene
© :§imilar properties of hydrogen petmeabuicy may be gatis factorily explained provided
) ‘that the defects of the crystal lattice are contained in hydrogen “eraps," in the
: wvicinity of which the elementary act of diffusion becomes complex. A description of
v, the experiment is given; the results are plotted on 8 graph; the result of phase con®
- 'version changed not only the mechanical, but also the diffusion properties of '
.-';austenite. Changes may also be expected in many of its other physical properties. ‘

exponential mu

vep e wm o or o 2w =8

T U2

APPROVED FOR R :
ELEASE: 08/23/2000 CIA-RDP86-00513R000514620
004-9"



1
P
.

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-

ACCESSION NR: AP4029007

The concept of "phase cold hardening" should be considered in a much broader form

1 ‘" than simple mechanical hardening during phase conversions. Orig. art. hast 1
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TITLE Irén monogermanide FeGe

| | |source: zhurnal fiztcheskoy khiatf, v. 38, no. 6, 1964, 2067-2070
- ﬁ:,v . 0), v .
a,?viTOPIC TAGS 1ronvgg;ggging_alloy.utton germanius compound, irom

% | monogetmenide, iron oligermanide ‘.

| -
.} ABSTRACTI Pour iron-germanfum alloys contsining 49, 50, 51, and 60
"1 YwytZ Ge were investigated in order to verify the existence of & pre-
"{viously unknown iron germanide, The alloys were melted from single~
crystal germanium and 99,9%-pure iron in an argon atmosphere under
‘{ presusure of 0,1 mm,Hg. The specimens were homugenized and annealed
' in a vacuum of 107 mm Hg. for 100 hrs at 800C and then for 50 hrs at
~;6OOC. Matallographic examinations and x-ray diffraction patterns of (..
|specimens after the first annesling revealed two known intermetallic
' compounds, Fe2CGe and FeGej. After the second snnealing the alloys
with 49=+51% Ge coneisted of oane phase, the FeGe compouad. This r“.
i

L oy -
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.. kq compound was also found {n alloys with 60X Ge., The FeGe compound has
N.' . }a hexagonal lattice with parametars a = (4,999 + 0.002)kx and

Bl {c = (4,086 + 0,003)kxx and forme a peritectofid reaction at a tempera~
I 4 ture of about 600cC, O{ig. art, hass 2 figures, 1 table, and 3 :
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AUTHOR: Shtol'ts, A. K.; Gel’d, P. V.; Zagryazhskiy, V. L. I4)

i
%TITLE: Phase diagram of the iron-germanium gystem

i 9
ESOURCE: IVUZ., Tavetnaya metalluv‘ﬁya. no. 2, 1965, 120-126

i

I TOPIC TAGS: iron alloy, germanium alloy, iron compound, germanium compound, phase I
idiagram :

(!ABSTRACT: About 70 Fe-Ge alloys were prepared by vacuum fusion, homogenized at a
~high temperature for 100 hr, and studied by using x-ray diffraction and metallo-
{graphic, densitometric, thermomagnetic, and thermal analyses. In addition, the
-jelectrical resistivity, thermoemf, and microhardness of most of the alloys were ;
measured. It was found that the Fe-Ge system contains nine (not five) phase compo-'
nents, viz.: solid solutions of germanium in a and y iron, six intermetallic com- -
pounds (Fe3, psGe, Fe3Ge, FegGey, FeyyGeg, FeGe, and FeGey), and germanium alloyed |
with iron. After annealing, the soi}d solutions exhibit a tendency toward ordering:

at temperatures below 10000 C: a crystal lattice of BiPj-type (space group Og) is

|
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%formed with constant a = 5.75; kX. The behavior and properties of the phases
.%Fe3.2-Ge, FegGeg, and FeGe, ie described. On the basis of the data obtained and |
‘resulfs of other studies, the authors have plotted a new variant of the phasc dia- .
‘gran(pf the Fe-Ge system (see Fig. 1 of the Enclosure). The diagram requires fur-
ther Wefinements ard verification. Orig. art. has: 6 figures. ;
| ‘ |
'ASSOCTATION: Fiziko-tekhnicheskiy fakul'tet, Ural'skiy politekhnicheskiy institut
{(Physicotechnical Department, Ural Polytechnic Institute) ‘
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ACCESSICN NR: AP5006190 §/0226/65/000/002/0033/0040

AUTHOR: Radovskiy, 1. 7.; Shubina, T, S.; Gel'd, P, V. Sidorenko, F. A. 23’

: WA B N7 CRRRATS ] ”", 0 ]
! TITLE: PMagnetic susceptibility of chromium silicides j

: . ﬁr% 2 ’ \525
: SOURCE: Pc¢roshkovaya metallurgiya, no. 2, 1965, 33-40

TOPIC TAGS: magnetic susceptibility, chromium inorganic compound, silicide, semi-
conductor property

ABSTRACT: Chromiw: silicides were selected for research because of their infusi-
bility, thermal stability and extreme hardness and because of the semiconductor
propertias of the bisilicide. There are four intermetallic compounds in the
_chromium-silicon eystem: Cry8i, CreSiy, CrSi and CrSi,. Unfortunately, little
attention has been given to their physical properties. In the studies which have
been made, there is disagreement among the authors as to the value of the magnetic
-susceptibility of the lower chromium silicides. This is apparently due to poor
contrel of the quality and phase state of the specimens. The effect of temperature
on the magnetic susceptibility of the four intermetallie compounds was studied in
the 20-800° range. It was found that the Curie-Welss law is true for chromium
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‘monosilicide, whilc the susceptibility of the other compounds is dependent on /
temperature.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. M, Kirova (Ural Poly-
technic Institute)
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: 669. 292
i AUTHOR: Volkova, N, M.; Gel'd, P, V,

TITLE: Heats of formation‘obf the lower carbides of vanadium )
[ +7 /

SOURCE: IVUZ. Tsvetnaya metallurgiya, no. 3, 1965, 77-81

! TOPIC TAGS: heat of formation, carbide, vanadium, carbon, crystal structure,
vanadium pentoxide

. ABSTRACT- Starting material for the tests was metallic vanadium purified by

' electric furnace melting. The impurity content was : 0. 03% carbon, 0.03% oxygen,
. 0.005% nickel, and iron and silicon cach less than 0.01%. The lower carbides

of vanadium were synthesized at a temperature of 1950 K for fifteen hours from
© a briquetted mixture of finely ground vanadium oxides and carbon black. Chemicl
' analysie for vanadium was done by combustion at the oxygen point at 1220 K, and
i for the content of bound carbon by the weight method. The oxygen content was

© determined by the difference. Heats of combustion and heats of formation from

! the clements were determined for carbides of vanadium with compositions rang-
ictxrnglf;-gm VCy 41800, 018 t° VCo. 698%0, 006 and are shown In tabular form. X-rayg_

o
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i analysis showed that, with the same chemical composition, the lower carbides
of vanadium can exist with different crystal lattices: hexagonal or rhombic.
Study of the heats of combustion of very purc vanadium gave a vaue of 77, 513
kilojoules/gram-atom of vanadium for the change in enthalpy during the forma-
. tion of vanadium pentoxide from its elements. It was established that there is a !
i posgibility of a distortion of the hexagonal lattice of the low:r carbide of vanadium
" ! into a rhombic lattice. Based on the experimental data, the arlicle advances an !
equation for the dependence of the heal of formation of the carbide from its ele- '
nientg on its chemical composition. Orig. art. has: 6 formulas, 2 figures, and |
2 tables
ASSOCIATION: Institut khimii Ural'skogo filiala AN SSSR (Institute of Chemistry
of the Ural Branch,AN YSSSR)
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AUTHOR: Gel'd, P, V.; Gol'tsov, V. A.; Rvater, L. I.; Sklyuyev, P, V. -

TITLZ: Zffect of structure@ﬁ the ‘hydrogen permeability of steel
D ————— e — 5 ————————

2
SUURCE: Metallovedeniye { termicheskaya obralotka metallov, no. 4, 1965, 10-14

TOPIC TAG5: steel structurz, steel hydrogen permeability, steel heat treatmentz/

_granular cementite, lamellar carbide / 80KhMM. steel - 34KhiM-steel—

ABSTAACT: Hydiogen permeability was studied at 288-900C og samples of J4KhNM ‘
steel (0.36% C, 1,59% Cr, 1.48% Ni,0.22% Ho) and 80 Khwt\dreel (0.79% c, 1.01%
Cr, 1,037 Ni, 0,15% Mo), Sultableeaeat treatments produced fnitial structures
of martensite, bainite, and pearlite in the two steels. The latte;?zpre then

subjected to further heat treatments during which the hydrogen per bility was
studied by phase analysis and measurements of the activation enerpy BE the hy-
drogen penatration, The results obtained for both types of steel were quali-
tatively similer: {n both cases, in sampies with the inftial structure of

i martensite and bainite, brief annealing caused a decrcase {in permeability, which
then increased with the holding time, However, owing to the fact that the Lcarbo

-
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content of BOKhNM steel 18 higher, the effect of structure on the hydrogen per-
‘meability 18 more pronounced, Thus, upon the solidification of carbides and
formation of granular cemeatite, the permeability of 34Khi steel increased by
30-507%, whereae that of B0KhHM steel increased by alwost 200%. The structure
most permeable to hydrogen was found to be that of granular cementite. The
higher the carton content, the mora the permeability increases when the lamellar
form of carbides is converted to the granular form, Orig. art. has: 2 figures,

© ASSOCIATION: Ural'skly politekhnicheskly institut (Uralfsk Polytechnic In-
*gtitute); Uralsamghzavod
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D

TITLE. Effech of external and phage work-hardening on the rate of penctration of
hydrogen into ferrite

ADIHOR: GCol'tsov, V. A.; Gal'dE P. V.; Shteynberg M. .

" goupcr. Metallovedeniye i termicheskaya obrabotka metallov,no, 4, 1963, 14-17

TOPIC TAGS: work hardening, nickel ferrite, nickel alloy, phase hardening,
al}oy structure, ferrlite phase compositiocn, hydrogen permeability, ferrite heat

treatment, plastic deformation, farrite crystal lattice

ABSTRACT: An Lron‘g_;_g_lgq*e‘llloy (6.26% Wi, 0,11% C, 0.52% Mn, 0.04% Cr, 0.05% 51,
0.0237% P, 0.C24% S) prepared in a high-frequency dnduction furnace was studied. |’
Experiments showed that chgﬁﬂ-)J’tranoformation hecurs at 620-750C, The effect
© of compressive ggformatiogghnd quénching trom the ¥ region from 1000C on the _“_
- hardening of the alloy and the effect of subsequent annealing on its softening ;
i  were studied, The penetration c£~hzdtogenLZnto the deforzed ferrvite up to 575C
. 18 characterized by an activation enocrgy that is 13% highor than in the case of
. aumncaled foriite, Cold plastic deformation and phase work~hardening ﬁais.e,the

a,
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%r;, “r.ctivation energy, and the preexponential factor in the expression for the tem- :
!ﬁ:' serature dependenca of hydrogen peastration also increased, The increase in the’| -
{- | paramctors ¢f hydrogen penatration is promoted by crystal la tice defects, which/t

E
14
H

~ ';A“V

appercntly act as collectors (traps) of hydrogen. The changa in the diffusion
-onstants of hydrogen penetration is reversible; amca}ig;.ht 450~-600C decreasc
then, ind subsequeat hardening increases them again. The temperature interval
"of fast mechanical suftening of nickel ferrite and the inzerval of rapid change
L‘n»ril;"s hydrogen permeability do not coincide, orig. art, has: & flgureds -

‘;f'ASSOCiATION'-:"' Ural'ekiy poutektmtcheskif {nstitut (Ural'ek Polytechaic Tastitut L
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- AUTHOR: Kosheleva, V. Yu,; Gel'd, P. V.; Gol'tsov, V. A._ 4
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TITLE: Effect of phase hardening on the hydrogen permeability of an iron-nickel
alloy \(k, o '~',~’| . Yy
SOURCE: IVUZ. Chernaya metallurgiya, no. 8, 1965, 102- 107

TOPIC TACS: iron nickel alloy, metal hardening, hydrogen, permeability mea-
surement, hydrogen permeability, solid mechanical property, temperature deperd-
ence, electric resistance, crystal lattice defect

ABSTRACT: A study was mads of the temperature dependence (20-1110 C) of the
hydrogen permeability, the yield and tensile strengths, and the hardness of an
Fe-Ni alloy (28. 6% Ni) in equilibrium and hardened conditions. Phase hardening
of the Ni austenite significantly increased its hydrogen permeability and the ener-
gy of activation E of this process: at 350-390 C, E (#45 kcal/mol) was about

1.5 times greater than E for austenite in equilibrium conditions. Recovery of the
diffusion characteristics of the alloy was especially intense in the 400-500 C

cru‘?gf}z Increasing the annealing temperature further to 700-850C had little effect
ar T
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on permeability and E. Phase hardening significantly increased yield strength,
tensile strength and hardness, but had only a little effect on the modulus of elas-
ticity of the alloy. Recovery of mechanical charx%:teristics developed strongly at
. ~600-700C. The increase in clectric resistance' with temperature increase of
the phase hardened austenite stopped at about 440 C. The coincidence of the
recovery of aectric resistance and hydrogen permeability is attributed to the

possible hypgrsensitivity of these processes to similar defects. The mechanical .
and diffusicn\tharacteristics are sensitive to different defects in the crystal laty
tice. The first is apparently determined by the subgrain structure while the
- gecond is determined by the nature and distribution of vacancies, dislocations | :
. and other similar defects in the crystal lattice. Orig. art. has: 3 figures :

. ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnical hstituteL
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- 546,862'261:538 G

AUTHOR: Matveyenko, 1, I,; Dubrovskaya, L. B.; Gel'd, P. V.; Tretnikova, M, Gs y
53 et == s

5 58
TITLE: Magnetic susceptibility of cubic iobium carbide ,
D‘f;,! 39 >

SOURCE: AK SSSR, Isvestiya, Neotganicheskiye materialy, v. 1, no, 7, 1965,
1062-1064

TOPIC TAGS: niobium compound, carbide, magnetic susceptibility

ABSTRACT: Samples of niobium carbide NbC, were synthesized- from NbCq 45 and
carbon black; the homogenized preparations contained from 8.28 to 11.22 wt.%

of chemically bound carbon and had a single phase, i.e,, the composition ranged
from NbCq 70 to NbCq, og. Measurements of their magnetic susceptibility (1) were
made between room temperature and 1000C. The data show that X and its tempera-
ture coefficlent %7 change substantially with the composition’ of niobium

d g :
carbide. In the region of homogeneity of cubic niobium carbide (NbCqg 79 - , \
! NbCp, gg), X changes with the composition in-a complex fashion, exhibiting a -
maximum of diamagnetism in the vicinity of NbCq, gg- The temperature coefficient

‘Card 1/2
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;l_d%_ is positive over the entire region of homogeneity, but its value changes

monotonically with the composition, decreasing as the stoichiometric composition
NbC is approached, The experimental data obtained are explained with the aid

of a model proposed by H, Bilz (Z, Phys,, 153, 338, 1958), involving M-C and M-M
bands f{n the encrgy spectrum of electrons in carbides, and by applying the basic
tenets of the electron theory of metals (magnetism of the gas of conduction
electrons) to the M-M band, Orig, art., has: 3 figures and 1 formula.

ASSOCIATION: Institut khimif, Sverdlovsk (Institute of Chemistry) g(
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| TITLEs Some _Moémamié‘“’éﬁ&ﬁéteristica of solid and liquia 14115813 L
SCUTCE: Teplofizika +ysokikh temperatur, v. 3, no. 1, 1965(‘,. h7-56 ’5" f;

: —~—

: 1 7 ]
B TOFIC TAGS: .gmngane_l;g q}lic@_@gf 1iquid state, solid etatg‘, thermodynamic_property, - i
B cntropy, enthalpy, specific heat :
‘ABSTRACT: The sllicilde Mn-jSi; is the main component of commercial silicomanganese, .
B but its thermodynamic properties have been 1little investigated. The published data
B on the specific heat and enthalpy of solid MnsS8i3 at high temperatures are contra-
@ dictory, and there are none for low temperatures. The authors hive therefore in-
vestigated the specific heats and the variation of the enthalpy and entropy of the i
substance b.tween %4.31¢and 1873.15K. ¢The method of preparing the samples from
B purc mangancie and ﬂe\ single-crystal silicon is degeribed briefly. The equipment
B uscd for the measuiements was described earlier (Xzv. vyssh. uchebn. zaved. Cherna-
8 ya metallurgiya n2. 11, 12, 1962). The reduction of the experimantal cats ia de-
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scribed in detail. The results are tsbulated and show that Mng5Si3 experiences a
second-order phase transition at 63.6K. The heat of melting determined from the f
data was much lowar than that called for by the additivity rules. This is attrib- i
uted to the fact that melting is accorpanied by an appreciable change in the nature
B8 of the interparticle interaction in the near-order structure, with intensification
U | of the homopolar bonds and formation of the quasi-molecule MnSi. Published data on
B} ‘the thermodynamic properties of the substance are compared and it ie shown that
'gcme are in appreciable error. Orig. art. has: 3 figures, 9 formulas, and 3 tables.

j
;ASSOCIATION : Ural'skiy politekhnicheskiy institut (Ural Polytechnic Institute) : i
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Texture formation furing the annealing of strongly deforzed
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»

TITIE: Highesr nicbium oxides /
i v
SOURCE: Zhurnal neorganicheskoy khimii, v. 10,m. 1, 1965, 302-303

TOPIC TAGS: nlobium dioxide, niobium pentoxide, higher niotium oxide

ABRSTRACT: A study of 11 sanples ranging from 02,09 to KOy, 19 in gross compoai-
tion was carrled oubt with the aim of finding intermedlate niobium oxides in the

. Yb0p-1b;05 system. An x-ray analysis with a powdar camera 143.3 m in diameter
shows that the system contains not only IitO2 and a high~temyperature modification of
Ib0s5, but also two other niobium oxides one of vhich is prcdominant in the W02, 34
~Nb0p 1) rang? and the other in the NWvOp 45-Nb02, 18 range. Thecomposition of the

. Tirst 1s well deccribed by the formula KbO2,40 and of the sccond by the formula

- 102 6. The system of lines on the x-ray pleture of the tvo new nicbium oxides

is very similar to that of the high-temperature modification of Wb205, indicating
that these three nioblum oxides have a very similar structwre. But the substantinl
displacemont 5f the analogous ldnes in the emall angless indlcates that the new ni-
oblum oxldes are of nn independent naturc. The distinct individuality of the new
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: xiig‘;)ium oxides is rconfimmed by a qualitative apeotral analysis. Orig. art. hag: -
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AUTHOR: Volkova, N, M,; Gel'd, P. V.; Alyamovskiy, S. I.\)/

‘f‘m-a..—m?y'w P

TITLE: Phase transformation pf higher vanadium carbide 1

.' 71 A -

SOURCE: Zhurnal neorganicheskoy khimii, v, 10, no. 7, 1965, 1758
TOPIC TAGS: vanadium carbide, carbide phase transformation

ABSTRACT: In a study of the concentration =« tempernté'e dependence of the
enthalpy of the phase components in the V - C systemj)the following interesting
fact was observed: the monotonic increase in the AU of samples of the higher
J” carbide (VCoggg) at approximately 1120C was replaced by a fairly large
jump, after which AH increased in proportion to the temperature. At 1120C, a

the 4'carbide undergoes a transformation assoclated with an increase in enthalpy’
amounting to about 45 kJ/kg (665 cal/mole), The tranaformation is thought to |
be polymorphic in character, This is supported by calorimetric observations H
and the reproducibility of the data, X-ray diffraction analysis of eamplas —
amnesled and quenched from various temperatures (from 800 to 1700C) showad no i
Card  1/2 . -
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 differences in the type or parameter of the lattice (a=54.159 kX), excluding
the possibility of formation of peritectoid or related transformations. The
polymorphic transformation observed should be investigated by direct high-
temperature X-ray analyses, Orig. art, has: 1 fiigure,

ASSOCIATION: Institut khiaid Ural'skogo filiala Akademii nauk SSSR (Inatitute
of Chemistry, Ural'sk Branch, Academy of Sciences, SSSR)
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Certain characteristios of the formation of recryntallization
textures in cold-rolled silicon iron with a high degres of de-
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AUTHOR: Dubrovskaya, L. B.; Matveyenko, I. I.; Gel'd, P. V. _
by 55 Hrd : .

TITLE: Effect of temperature and composition on the electric conductivity of $-

and y-phases of the tantalum- oyltr '
5537 %

SOURCE: Pisika metallov’i metallovedeniye, v. 20, no. 2, 1965, 243-250

TOPIC TAGS: tantalum compound, carbide, electric conductivity, carbide phase,
carbon, electron mobility .

ABSTRACT: The temperature and concentration dependencies of the electric resis-
tance of tantslum carbides were measured in the range of compositions TaCy,21-
TaCy,72 and temperaturss 80-1500°K. Specimens of the carbides were prepureﬁ by
high-temperature sintering (at 2200°C) of briquets from carefully mixed powders of :
pure tantalun and carbon black. The low-temperature measurements (80 to 300°K), were,—
performed by means of electrodeless methods (electric conductivity was determined
by measuring the torque om a cylindrical specimen placed in & rotating magnetic ;
field).  Findings: the temperature dependence of the carbides of all the iovestige-— |
ted compositions, except the maximally carbon-saturated monocarbide (of the y~=thase) of ;

Card 172 )
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the composition 'raco,9 , is nearly linear, characteristic of metals, which S
indicates a low tempergture sensitivity of the energy spectrum of electrons in the
carbides. Aes for the concentration dependence of the electric conductivity of B-
and Y-phases of the Ta-C system, this i{s determined by the relative role of two
factors: the variation in the electron concentration within the conduction band
(Me-Me band) and the variation in electron mobility with decreasing concentration
of vacancies in the carbon sublattices of these carbides. Thus, the appearance of
a defect in the carbon sublattice is accompanied by & decrease in the number of the
valence electrons of Ta atoms participating in the bondings with C atoms. Asa . |
result, the electron concentration in the Me-Me band, vhich {s responsible for the !
electric conductivity of the carbide, increases. .

ASSOCIATION: Institut khimii UPAN 88SR (Institute of Chemistry UPAN S8SR) c<”
SUBMITIED: 19Jan6$ L mML: 00 gus cool: DLNP . | |
NO REP SOV 013 .. OTHER:. 006 | '
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TITLE: The effect of ordering on the hydrogen permeability of Ni.Mn
________%( 3

SOURCE: Fizika metallov {1 metallovedeniye, V. 20, no, Uiy 1965, 52l4=530

nickel alloy, mangan alloy,

Y ’ 9{% ’

TOPIC TAGSS permeabllity, hydrogen,
ordered slloy

ABSTRACT: The alloy was melted in vacuun in an induction
technically pure'q mponents and was poured (also in vacuum) into ingots
n 40 x LO mm. The ingots were ennealad for one hour

with a cross seot
at 1100°¢ and forged into rods (30.% 30 mm). The alloy contained
2},.82% manganess, 0.30% silicon, 0,05% caxbon, 0.03% phosphorous, and
0,006% sulfur. The degree of ordering of the sample3s, subjected to l——
the basis of the results of :
|

different treatments, was evaluated on
c tests, The hydrogen permoability was studied

dilatometrio and magneti
the steady state flow method, Thesse studles

on film type sanples by
shovwed that the ordering temperature of the alloy agreed well with
__UD_C.;.S19..121669.18
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Py ,Cu

ACC NR: AP5027136

1iterature data near 520°C,
the slloy was further

experimental tests, the diffusion semples were
at this temperature for one hour, quenched in water, and then ordered
The hydr8§en permeability was studied

for 12 (or 100) hours at 460°,
during stepwise heating (from
from 350 to 400 8
ably, Above }400Y,
falls substantlially,

350 to

which reaches a minimum at 510-520°,
of the alloy is accompenled by &
tration rate, However, between

marked decrease in the hydrogen permeability,
eratures by sn exponential rise of the hydrogen permeability with
changes in the hydrogen permeability of

temperature., The anomalous
Ni.Mn during heating and cooling are
fogmat

ion of long-range order, and are determined by the kinetic chare

acteristics of these processes.
Permeability than an unordered one.
tsrder-unorder” transition, tbhe rate

on the temperature in a oomplicated fashion snd obeys an exponential

The kinetics of tho ordering process of
studied at various temperatures,

the hydrogen permeability of NisjMn

the temperature coefficient of“hydrogen ponetration
and near L50%returns to zero.
in the temperature leads to a decrease

rapid increase in
820 and 900°, there is observed a

An ordered alloy has a higher hydrogen

/

Before the

heated to 1000°, held

950°) and cooling. On heating

incéreases notice~
Furthor incroase
in the hydrogen permesbility,
that is near T.. Further heating
he hydrogen pene-

replaced at higher temp-
bound up with the destruction and

Above the temperature of/the
of _bhydrogen penetration 'depends
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° h omalous
tionship only above 900°, It ean by assumed that the an
gg%ggea in gbo hgdrogen permesbility above T_ are bound up with the
nature of the short-range order, and with th degree of the defective-
negs of the 1attioo4?f the slloy. Orig. art. has: 3 figures,
\

.’.’l )'f
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TITLE: Structure and some physical properties of the a and B phases of the Cr-Ge
system M e

SOURCE: AN $SSR. Izvestiya. Neorganicheskiye materialy, v. 1, no. 11, 1965,
1817-1920

TOPIC TAGS: chromium alloy, germanium alloy, solid solution, solution concentration,
metal physical property, metal phase system

ABSTRACT: X-ray diffraction, metallographic, and densitometric investigations of a
series of Cr-Ge alloys containing 2.0 to 31.0 at % Ge showed that substitutional
solid solutions based on Cr and the intermetallic compound CrjGe are formed. ‘ne
concentration ranges of single-phase existence of these solutions at 1150°C extend
approximately up to 3.0 at % Ge for the Cr-base solid solution (a phase) and from
23.1 to 25.7 at % Ge for the CriGe-base solid solution (8 phase). The solubility of
Ge in Cr at 1150°C is approximately 30%. Increase in the Ge content of the B phase
is accompanied by a rise in thermo-emf and decreasing microhardness. Changes in the
lattice constant a of the B phase and in the density of the alloys with changing jer-
manium content were determined. Orig. art. has: 4 figures.

SUB CODE: 07,11/ SUBM DATE: 26May65/ ORIG REF: 002/ OTH REI":  N02

) UDC 1 546.3-19'76'289
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Hipher niobium oxides. Zhur, neorge. kham, 10 no.l1t302-303
Ja 165, (MIRA 18:11)
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1
(TITLE: Phass transition of MngS8ig 1

CROURCE: Zhurmal reorpanicheskoy kbimii, v, 1Y, po. B, 1063, 1090103

i'i'ﬂ.’!b‘ TAGS: electric copductivity, wgnotie anocp s LAZANGSN cornprund, gilleide,
Pptase transidton., temperature dependence, henl capuciiy
ADSTRACT: The magnetic suseepiibilily ardd electeigat condugiiviiy of MngSiy were studied in

j the xange of 20 — 300K, Eleasurcmenty ware Lileil 00 2 TIre, single-phase silicide sampic
{ aupealed for 24 hre at 900C. The magnetic susceptibility was meagired by the ¥araday methed
{in fielde of 1000 Oe, and the electrical vesisiance by the standard compeus=ation methed, The
reculta ave shown in Fig. 1. The heat capacity values snow distinct anomalies aroiund 60K,
i The comewhal atretched temperatare intervals of the anomalies of K- and P, which attain 20
degrees, are probably due to the fact that the measurements were taken under dynamic
conditiong. Above the transition poiat, the magnetic susceptibility of MnsSig rapidly decreases
with rising temperature; the Curie-Weiss law is followed closely in this region, and it follows T
that popr = 3.9 g . The resistance grows falrly rapidly with temperature, {ndicating that
the conduction i metaliic in character. From the temperature dependence of the magnetic
smeceptibility it 1s concluded that the trnsition nider conalderition fnvolves the breakdovn

of a weak ferromagnetic jnteraction and a change of the substance into the parafpagnetic state.
' ,":'(_n(lj ! 2 I]DC! 554“.711'28 i
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Fig. 1. Effect of temporature on the heat capacity, magnetic susceptibility, and electrical
resistance of Mn58i3.

Orig. art. has: 1 figure.
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AUTHOR: Lyubimov, V. D.; Gel'd, P. V.g Shveykin, G. Pﬂ' Alyamovskiy, S. I

rano

ORG: none

30

TITLE: Kinetics of the reduction of lower niobium oxidea7with carbon
KX >
SOURCE: Zhumal prikladnoy khimii, v. 38, no. 10, 1965, 2174-2181 3

TOPIC TAGS: niobium compound, chemical reduction, carbon

ABSTRACT: Pressed NbO; + C and NbO + C powder mixtures were heated at 1200-1600°C,
and the kinetics of reduction of HbO, and NbO were studied in a vaccum as a funetion
of temperature, compacting pressure and presence of additives (K2C0;, Na,CO3, CaCOj,
Ti0z). The degree of reduction studied as a function of temperature, time, type
of carbon and amount of graphite e reduction process was found to be complex.
Under certain conditions, gn addition to the usual two-stage mechanism of direct re-
duction, intermediate niobium carbides form. Because of its diffusive nature, the
decomposition of these carbides is kinetically hindered to a considerable degree.
While the initial stages of the interaction the rate-determining factor is the gasi-
fication of carbon, during the final stages the rate-determining processes involve
diffusion. It is concluded that in order to accelerate the reduction, it is neces-
sary to avoid the formation of niobium oxycarbides, e. g., by maintaining a high vacu

UDC: 531.14542.9414546,882
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AUTHOR: Baum, B. A.} ._gga'g_,g_.‘_y,_; Kocherov, P. V.} Knyshev, E. A,

© ACC NRi AR6013658

TITLE: Viscosity of liquid chromium-silicon alloys
SOURCE: Ref. zh. Fizika, Abs. 10E64

REF SOURCE: Tr. Ural'skogo politekhn. in-ta, sb. 1luu4, 1965, 136-139

TOPIC TAGS: fluid viacosity, silicon containing slloy, iron base alloy, chromium
base alloyy asquir) rntseia

TRANSLATION: Results of a study of the viscosity v of silicon and chromium and its
silicides are given. Graphs of v vs alloy temperature are given. The anomalous change
in the v of Si and CrSi, with increasing temperature (32v/3T2 < 0) is explained by
changes jn the nature of interparticle interaction and in the structure of these al-
loys. The viscosity properties of chromium-s{licon and iron-silicon alloys are com-
pared.

SUB CODE: 11
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Yesin, Oleg Aleksandrovich; Cel'd, Pavel Vliadimlirovich

Physical chemistry of pyrometallurgical processes. pt. 2: Interac-
tione with the aid of fusions (Fizicheskaya khimiya pirometallurgiches
kikh protsecssov. ch. 2: Vzaimodeystviya s uchastiyem rasplavov) 2d
ed., rev. and enl. Moscow, Izd-vo "Metallurgiya," 1966. 702 p.
illus., biblio., Errata elip inserted. 6000 coples printed.

TOPIC TAGS: 1liquid metal, molten metal, refractory metal, slag, glasas
liquid metal property, slag property, glass property

PURPOSE AND COVERAGE: This book is intended for scientific workers
and engineers, as well as for students wishing to deepen and broaden
their knowledge of the theory of metallurigical processes., The book,
which is the second of two parts, examines the structural peculiarir
ties of liquid metals, glasses, and molten slags, equilibrium condi-
tions, the mechanism and speed of reaction of gasses with liquid
metals and slags, as well as of liquid metals with slags (desulphuri-
zation, dephosphorization, and decarbonization). In describing the L~
various reactions involving 1i4uid phases, considerable attention is
devoted to their molecular-kinetic analysis., There are 1101 refer-
ences, 832 of wvhich are Soviet.
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'\U FHOR: Zelenin, L. P,; Radovskly, 1. Z,; Sidorenko, F. A,; Gel'd, P. V.
" Nabinovich, B, S.

ORG: Ural Polytechnic Institute im, 5, M. Kirov (Ural'skiy politekhnicheskiy
ingtitut) T

TITLE: Structural peculiaritics of molid solutions of chromium dicilicide thh
‘ vanadium and t{tanium dicilicides

. SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 66-71

-57 TOPIC TAGS; disilicide, solid solution, chromium vandium alloy, titanium solid.
' 6olution, vanadium solid solution, vanadium digilicide, titanium disilicide,
chromium disilicide

ABSTRACT: An analysis was made of the region of solubility for vanadium and e
titanium bisilicides in chromium bisilicide. It {s shown that the chromium and
titanium bicilicides possess an inorganic mutual solubihty in the solid state, while
the solubility of TiSi5 in CrSi, exceeds 80 mol%. It is also established that the —
solid solutions of VSig and Tigiz in CrSi, have complete crystal lattices of the

Curdl/Z ‘
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| i f silicon in unit cell. e
-40 type, with three metal atoms and six atoms o ; ‘

' \cr:olumg%f the unit cells increases with the increase of vanadium andtt:;ani:]xm

contents in the alloys. The imperfection of the solid solutions is nqte lan a

hyphothesis of its causes is given. Orig. art. has: 3 figures and 2 tables, (NT)
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ORGt Ural Polytechnic Institute im., S. M. Kirov (Ural'skiy poltcckhnl;
chaskiy institut) K ]

TITLE; Phase diagram of the chromium-germanium system
: 7/7 . C ey .
SOURCE3 Poroshkovaya metallurgiya, no. 8, 1966, 55-60

TOPIC TAGS: chromium germanium system, chromiun permanfum alloy,

A4L oy phase diagranm, alloy phase composition, alloy structure , /)1407
SY STEM, , OWRamiv N BAJE Auloy y SERMARMIOM CONVTHDING RrLLoy
ABSTRACT: A phase diagram of the chromfun-germanium system (see Fig. 1)
has been plotted on the basis of data obtained by physicochemical
analysis of about 50 alloys containipg from 0 to 100 at,Z chromium, i
. VAlloys were melted from 99.982-gurelglccttolyt1c chromium and 99.99%—pure ' -
7f single-crystal germanium. Five intermetallic compounds vere identified:
fcr11Ce19, CrGe, Crii1Geg, CrgGe,, and CrjGe. The first four compounds L_.
| are formed at 955, 1025, 1160 and 1250C respectively; the last one melts

. R - P R
v S S (g ———— 1 % SYQY, 5 ST S P S SR W MY o P
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point, Orig. art. hast J figures.
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VR, -

AlmnR: m.d' Po V.: Slthil'nim, S. Iu, Bﬂllﬂ, B. A. 1 L7 \37
v T e

TITLE: Electric conductivity of alloys of the chrandum-aluninum system ’6“

SOURCE: Ref. zh. Pizika, Abs. 10E822 |
REF. SOURCE: _Tr. Ural'skogo politekhn. in-ta, sb. 144, 1965, 134-136

2 A .
TOPIC TAGS: chromium alloy, alumimm allay,i‘:lectric conductivity, intenmolecular
canplex , N |{

ABSTRACT t in
: The authors investigated the ectric conductivity (o) of Al-Cr alloys in
thetarpm‘amainteml15—185(!:byacmtactlessmtmdinamtatirqﬁeld‘.dth
Depaﬂingmﬂnanpoeidm,oofmlidudliq\}idanoysmiuinmm A
an extremal law. mmummtmmm@mmm%
meltswim'\'SOat.tofMuﬂ&amstablefomntionsxptoatmram__ 150G | .
(Translation of abstract] ‘

v!,\'

A e i
“‘ : , + .
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AUTIOR: Noshegov, P. V.| Gel'd, P. V.; Bam, 3. A. of
JEF SOURCE: Tv. Wral'shege pelitelin. fa-ts, sb. 104, 1965, 133-10) z
TITIE: Kissmetis viscesity in M_W of the _t_g_-onh- systea

SOUE: Nef. sh. Fistke, Abs. 20883 | 27

TOPIC TAGS: sflieom containing alloy, astivetion energy, eatrepy, isebaric poteatial

TRANSLATION: The kimsmatic vigcosity Ll the phase compenents of the irea-silicon eye-
tem (FeySi, Feg18iy), FegSiy, FeSiy) and alleys containing 62 and 858 S1i wms studied.
The enperimsatal data cbtaimed peraits the calculatien of the sstivatien energies,
changes i fssbarie-isotherual petentisl end changes in sstivation entrepy fer vie-
cous flow of msits. mm.mnﬂoc-untmmmdmtm
Seous strustwre of isen-eilioen meits.
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_AUTHOR: _Baum, B. A.; Gel'd, P. V.; Radovskly; I. Z.; Suchil'nikov, S. I. &
ORG: Ural Polytechnic Institute (Ural'sidy politeldmiche?dy institut) b

TITLE: _Electrical conductivity\gf liquid and solid phasé components of chromjium=-
eilicon (Cr sub 3 Si, Cr sub 5 51 sub 3, and CrSi) systems ‘ - 27

2 )

SOURCE: 7

AN SSSR. Izvestiya., Neorganichesidye materialy, v. 1, no. g, 1965, 1289-12¢

TOPIC TAGS: electric conductivity, chromium compound, silicide, temperaf.tre '
dependence

ABSTRAGT: In a previous study, Baum, et al (Iav. AN SSSR, Otd. ekh. {

{Metallurgiya 1 Gomoye Delo, No 2, (1964), p 149) reported some obaervationnq.
‘concerning the electrical conductivity (o) of 8i, Cr and silicon disilicide:
‘which were prepared by levitation melting in a rotating magnetic field at ¢
temperatures ranging from 20 to 19000C. The present study presents the re- !
8ults of analogous measurements which were carried out with the lower 8ild~ 7
teidos in the same temperature interval. The reasons for carrying out a g
‘similar investigation was the fact that preparations of varying purity were
‘used previously and only data for their properties at room temperature was -
prosented as well as tho fact that the reports concoming the nature of
-conductivity in the lowor chromium silicides are fundamentally different
,andy as a rule are based only an the results of low-temperature measurements.

SOURCE CODE: UR/0363/65/001/008/1289/1295 '

Card 1/2 _ UDC:  546.76'281
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{The present authors
| vium silicides in
;Cr331 and CrSi posses
jthe melting points On t
i above 600-800°C. It was discovered that
}a predominantly metallic nature of conductivity.

“?path of the ele

investigated

‘radii. The electrical conductivity of solid
rise in temperature.

of CrsSig hae a complex charactere

‘temperatures, causing a rise
sig of dg/dt. Hence,
+dependence of ¢-to t.
' relationsuip of ¢ and by its
_position between Cragi and CrsSige
‘rises sharply ab 14 0C and then a break
1600°C. This io accompanied by a change
'.phase transformations in
‘for the measurement

Chromium monosilicide

SUBM DATE:

ihe .0lectrical conductivity

he other hand, CrsSijchanges type of conductivity
iiquid Jower chromium silicides have

ctrical conductivity of these campounds
ed on the basis of a comparison of the distance b
,atoms in the unit cell of the studied silicides with the sum of their metallic .
Cr4Si drops monotonously with a {

The temperature dependence of the electrical conductivity,
1y some of the bonds in CriSi are
tis

‘of a covalent nature and provide for stronger interatomic reactions.
‘obvious that the electrons of these bonds are excited at sufficiently high
4n the electrical conductivity and change in the

in contradiction to cras:l, Cr
068 N

electrical properties occupies an intermediate ‘!
The electrical conductivity of CrSi !
18 observed in the T
in do/dt.

the system and are in fair ,
of the heat content in solid and 1iquid chromium monosili-

(Sjdes. The shrustuyel, singlaritiss iy tt“‘/%%}
pr

'ORIG REF: 019 / OTH REFs 003

of lower chrom~ 7, @)

It was shown that |

Reasons for the temperature l
in the solid state are 1
etween the Cr and 51

r
f

S13 possesses an extran&lj
reveal an extremal "

|
?
}
|
f
]
!
|
1
{
b

i

proximity of |
These effects reflect the ;
agreement with the ‘data

alloys

were also examined.
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1. Submitted July 13, 1964.
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1. Fizikootekhnicheskly fakul'tet Ural'sxopo pollitevnnicheskoae
instituta. Submitted January 15, 1944,
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Kinetics of the reduction of lower niobium oxides by carbon.
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CC NR:

AP6014896 {A) SOURCE CODE: R/0076/65/039/012/2999/3001
jUTHOR: Kslisbevich, G. I.; Gel'd, P. V.; Krentsis, R. P. ’/2
EORG: Ural _Polytechnic Inatitute 1m,. Se by Kirov (Ural'skiy !
‘politekbnicheskly institut) . 1
. {b 3 !’

PITLE: Standsrd hest capacitie;; entropies, snd_enthslniesiof silicon,
and of chromium and 1ts sillicides

ZSOURCE: Zhurnag‘fizicheskoy khimii, v. 39, no. 12, 1965, 2999-3001

2TOPIC T4GS: heat capacity, entropy, enthalpy, ai1licon, chromiuvm
i compound

{ABSTRACT: The article reports a study of the tempersture dependence of
ithe heat capacities of silicon end of chromium snd its silicides in the °
igempersture intervsl from spproximstely Sh to 300K, The slloys for the:
iinvestigation were prepsred from monocrystalline ailicon (3 99.999% S;)i
end electrolytic chromium ( ~J 99.98% Cr). Corresponding smounts of the |
components were melted in e type MVP-3M induction furnsca in an ergon f—
stmosphere. A homogenizing snnesl of the billets was corried out at !
1600°K, By this method, the following stolchiometric ailicides wWore ;
iobtained: CrBSi, Cr5813, Crsi, and Cr3ip. A 1large table gives the —

l
Card_1/2 uDC:  Shl.11 1
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velues found for the hest cepacitles of the sbove substences et
different temperstures., From tho hest capacity messurements,

colculatlions wWere madg gf the chsracteristic tempera
standasrd entroples S, 9 'S, ond tho enthalples A H

additive rule 1s not vsl
chromium silicides; its applicat

13 for calculestion of the h

ion for the calculat

585?8.8 B

8ot capscities of the

{on of the stsnderd

entropies gives an error not exceeding L-5%.

Orig. srt. has: 1 flgurs
and 2 tables.

SUB CODE:

300ctél/ ORIG REF: 007/ OTH REF: 002

20/ SUBM DATE:

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620004-9

h ?nﬁm EAT(m)/EWP(t)/FTI . . 1JP(c) . JD/WH/IW/3G .. .
_ AP602" {750/ 8 4{3 SOURCE c/oma/ /Lm/o3{o/66/000/oou/0132/0138

‘AUTHOR: Lyubimov, V. D. (Sverdlovsk); Gel'd, P. V. (Svcrdlovnk); Shveykin, G. P.
(ovenllovaﬂ Vel'mo:.hnyy, E. Ya. (Sverdlo vnm %
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iTITLE: Self-diffusion of niobium in alloys with titanium and zirconium

SOURCE: AN SSSR. Izvestiya. Metally, no. U, 1966, 132-138

iTOPIC TAGS:  metal diffusion, niobium base alloy, zirconium containing alloy, titanium
containing alloy

ABSTRACT: The authors study the parameters of self-diffusion of niobium in various
alloys with titanium and zirconium. Unlimited series of solid solutions of niobium
with 8-Ti and B8-Zr are formed in these systems over a wide temperature range (from ap-
Eproxhnately 1000-1100°C to the melting points). The dimensions of component atoms in |
jalloys of niobium with titanium (as well as their lattice parometers) are extremely
close (r —1 Us A, r i—l .46 A). The atomic radii of the components in the Nb-Zr sys-

‘tem differ considerably (PZr=1.6 A) so that the periods of the elementary cell are con-

1

P . : R : .
isiderably dependent on composition. Thus a comparison of the characteristics of nio-
‘bium alloys with B-titanium and B-zirconium is of interest from the standpoint of the

UDC: 669.293.5'295'296
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effect which the size factor has on the diffusion mobility of niobium atoms. Homoge-
neous B-phase alloys were melted with various concentrations of titanium (5.0, 15.1,
i29 .8 and 4%0.9%) and zirconium (5.0, 15.1, 2h.2 and 36.1%). The coeff1c1ent of self-
xdlffusion of niobium in the solid solutlons was studied by using Nb3% with the removal
lof layers and measurement of the integral radioactivity. &lf-diffusion was studied as

‘an increase in the concentration of alloyifig elements raises diffusion mobility while
reuuc1ng the activation energy and the prigxponential fact r. The addition of niobium
.to titanium reduces the activation energy\more rapidly than in the case of Nb-Mo alloys:
‘The activation energy in R6-T1 alloys changes more rapidly with the preexponential fac-
'tor than in Nb-Mo alloys. This is probably due to the difference between the atomic
ratios of the components and the length of the elementary displacement as well as to
‘the activation spaces produced by the impurity atoms. In spite of the considerable
ldifference between the atomic radii of zirconium and niobium, the effect of zirconium
zon activation energy and preexponential factor is much weaker than that of titanium.
This is apparently due to the fact that the rate of diffusion depends not only on the
latomic radii but also on the potential fields and vibration frequencies of the atoms.
‘It is shown that there is a simple linear relationship between activation energy and
.the logarithm of the preexponential factor. There is a regular increase in the corre-
'1at10n factor with the dimensions of the alloying atoms (Mo, Ti and Zr). Orig. art.
‘has: L figures, 2 tables, 5 formulas.

'a function of alloy composition and temperature from 1400 to 1950°C. It was found that!

i
l
i
|

o,
'SUB CODE: éﬂi? SUBM DATE: 12Mar65/ ORIG REF: 010/ OTH REF: 003
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ORG: Chair of Physics, Ural Polytechnic Institute $Ura1'skiy politekhnicheakiy insti~|
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' TITLE: Self diffusion of niobium in some of its alloys with molybdenum |
7 B
SOURCE: IVUZ. Tsvetnaya metallurgiya, mo: 2, 1966, 135-141 :

i

TOPIC TAGS: niobium containing alloy, molybdenun containing alloy, activation enersys.

radioisotope, % 9y diffragtion, temperature dependence |
£

*

ABSTRACT ¢ Self diffusin&.coefficicnts (D) were obtained for piobium alloyed with 5,

10, 20, 3¢ and 45% Ho. The values of D were determined {from radioactive tracer measures

. ments of 13 in the form of Nb3503. Lattice parametcrs viere determined DY the powdera

; method and poth hardnesses and microhardnesses were obtained by standard methods. T

. self diffusion cocfficient of Nb is given as a function of ¥o content for temperaturesﬁ

: panging from 1600 te 2100°C while both the activation enerpy £ anc the diffusion para-,

' meter in Dy are given as functions of Ho content. The pelaticn between in Do ané £ -

{35 given by
in Dg = -26.9° % 0.7768

uoc:s 563,293
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